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Presentation 2 - John Vogel

Effects of Exposure to Multlyple

Toxic effects of multiple pesticides are
not known for low doses.

. “Insufflclent data ex1st to determine if effects of
muitlple OP pestlc des can be extrapolated

« Goal: design an assumption-free test of in vivo interactions
of co-administered compounds at low doses.
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Extrapolated high dose OP data
predict no significant low dose effects.

Constraining assumptions!

A “reporter” assay integrates physiologic
and biochemical interactions.

*Choose a quantifiable “toxic” end point.
. [14c1 DFP blnds flrmly to specmc enzymes
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DFP is quickly eliminated, but binds to
exposed target proteins.
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Plasma
RBC

Brain

Fully protein bound at 48 hr.

DFP was distributed linearly with dose by
1 hr after exposure through ingestion.

prerreeeeeeeewa - Lipophilic

Reporter Exposure
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DFP brain concentrations were linear
with plasma concentrations.

DFP PTN PER

103

T

48 hr bound
fraction

Kinetics and dose response data
helped design the mixture study.

Mixtures:

CD2/F1 mice
PYB PTN PER

PYB PER

PTN, 1 pg/kg
G - PYB PTN
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Compounds increased brain DFP
levels without affecting blood levels.
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Mechanisms of interactions are not
related to protein binding at low doses.

1. Brain - plasma relation is linear for DFP in controls
~Brain increase not related to plasma concentratlon. ;
2 Pestlmdesctcross‘iBBB Iess” eadl y than JDFP, from_plasma. ‘

* PER and PTN induce nitric oxide synthase (hence, NO) through

cholinergic receptors.
* NO increases brain blood flow at normal human pesticide

exposures.

Mechanisms of interactions are hot
related to protein binding at low doses.

1. PYB has low bioavailability and even lower brain access.

Plasma concentrations are low.

Hypothesis:
* PYB decreases intestinal peristalsis.
* Absorption of DFP also lowered by intestinal changes.
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Conclusions from initial study.

« Interaction among compounds at low dose are physiological.

* Synergism /antagonism are only visible in whole animal.

« Reporter compound quantifies the effect of multiple exposures.
* Response involves a non-linear extrapolaion from high dose.

Virtual 2D gel AMS finds DFP protein
targets at 1 ug/kg dose.

. *Plasma proteins separated by
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Low dose assays are made possible
by high sensitivity of AMS for 14C.

Sample of carbon

Decay Counting

Decay
particle

Radioactivity:

June 16-17, 2003
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A=dN/dt=-N/T

« 1 dpm of 14C = 7.2 fmol
« 10,000 14C counted in 7 days

AMS is accessible through an NIH
Research Resource at LLNL.

L Wattena) Center for
flonnare QUreas
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None of our animals became
“radioactive waste”

«§ 20.2005 Dlsposal of spemflc wastes
c (@A Ilcensee may dispose of the following

s if it were not radioactive

Another large technology is being used
for “hypothesis generation”.
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Plasma can be scanned for evidence
of metabolic imbalances.
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Liid Lactate
CHCHCO

. {1, VLDL (CHan
Lipid
CHRCHC=C
Lipid
ChC=C
Vatine
NaCi

1
i

Lipid i
e llz(. o] H LDL, VLDL CHy
i
i
il
I

3l ’I‘ HDLCIE

Computers seek significant differences
among defined classes of people.

2a
- N ~«Computers “train” on one set of
/e f 1% 'ONEE dlagnosed'people;
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